Health effects of smoking and alcohol consumption are well-documented, but further research about associations with the wellbeing of workers is required. The WHO stated that there is more to health than the absence of disease and such an approach leads to an increased emphasis on wellbeing and quality of life. The approach to wellbeing adopted here is to consider it in a holistic way which covers health, functionality and affective states. The present study involved a survey of 1392 public sector workers from South Wales, UK (74.3% female; mean age: 43.3 years, range 17-72 years). 39.3% of the sample were smokers (mean number of cigarettes a day = 11.28, range 1-40). The average weekly alcohol consumption was 9.2 units with a range of 0-100. 32.3 % consumed more than the recommended safe level (> 14 units), and 18.4% were non-consumers. Multi-variate analyses, adjusting for established predictors of the outcomes (demographics, job characteristics and psychosocial factors) showed that smokers reported more job satisfaction, had fewer injuries but had more health problems (mostly respiratory). The interaction between smoking and level of alcohol consumption was not significant. Alcohol consumption showed two different profiles of effects. Higher alcohol intake was associated with more risk-taking and cognitive failures at work. In contrast, consumption of alcohol below the recommended safe threshold (14 units/week) was associated with higher job satisfaction, fewer physical symptoms and reduced fatigue and depression. Further research using longitudinal or intervention designs is now required to elucidate underlying mechanisms and practical implications of smoking and drinking alcohol.
Introduction
The harm caused by the consumption of alcohol is a high priority public health problem (Bell & Britton, 2014; WHO, 2012) . The effects of smoking on health have also received considerable attention (Department of Health, 2014) . However, research is required to increase our knowledge about the effects of alcohol and smoking on wellbeing, and the objective of the present study was to examine whether smoking and alcohol consumption were associated with wellbeing and health and safety outcomes when the established predictor variables were co-varied.
Approximately 20% of the UK population are smokers (HSCIC, 2013) , with the highest number of smokers being in the 20-24 year age group (HSCIC, 2012) . The prevalence of smoking has fallen from about 40% in the 1980s to about 20% (HSCIC, 2013) . Those who smoke often report lower satisfaction with their jobs, financial conditions, non-working activities, friendships, family life, health and physical condition than those who do not smoke (Oshio & Kobaayshi, 2009 ). Non-smoking males have been found to have higher levels of wellbeing than men who smoke, and women who never smoked had higher levels of wellbeing than women who had smoked in the past (Chanfreau et al., 2013) . Smokers often report increased levels of anxiety (Annual Population Survey, 2012) , and there is some evidence of a causal link between the two in that quitting smoking can reduce anxiety, with those who have clinically significant levels of anxiety and those who smoke to reduce their stress showing the largest effect (McDermott et al., 2013) . Smoking is highly correlated with poor mental health in general, with about 30% of those with mental health problems being smokers (McManus et al., 2010) . Some of these associations may reflect reverse causality, with mental health influencing smoking rather than the other way around. There are many correlated attributes of smoking, such as employment status, social class, salary, and smoking status of family and friends (Twigg et al., 2000) . A number of these variables are also associated with people's wellbeing levels, and they must be adjusted for when examining associations between smoking and wellbeing.
Findings from the General Lifestyle Survey (Office for National Statistics, 2013) showed that the number of adults exceeding 3or 4 units of alcohol on at least one day a week was higher for men (34%) than for women (28%). This gender difference was also observed for numbers drinking above recommended safe levels. A person's drinking habits often reflect those of their friends and family (Rosenquist et al. 2010) . Alcohol is an established risk factor for depression, and some research has shown that up to 10% of male depression is related to alcohol consumption (Jane-Llopis & Matysina, 2006) . However, moderate levels of alcohol consumption are associated with lower susceptibility to disease (Cohen et al., 1993) , better cognition, higher levels of subjective wellbeing and fewer depressive symptoms, when compared with total non-consumption (Lang et al., 2006) . Indeed, moderate consumption is associated with greater sociability and can be associated with higher levels of wellbeing.
A holistic approach to wellbeing was adopted here (Smith, 2011a , 2011b , and Williams & Smith, 2012 . This approach, first described in detail by Smith (2005a) , developed from the realisation that there is more to being healthy than being free from disease. Research on smoking and alcohol consumption has often investigated associations with different types of disease, but there have also been studies relating these healthrelated behaviours to both physical and mental functions. Such research often uses different conceptual approaches. For example, "well-being" is sometimes replaced by the term "quality of life" or by "being able to function well" or "reporting a positive mood state". The relationship between alcohol consumption and both negative and positive mental health has also been examined, often indicating subtle changes in mood rather than the presence of clinical conditions. This holistic approach can be applied across the life-span with different functions receiving attention at certain ages (e.g. education outcomes in adolescence; performance at work in adults; and cognitive decline in the elderly).
A problem with many of the previous studies in this area is that they have not controlled for the effects of correlated attributes of both the wellbeing outcomes and health-related behaviours. Two recent studies have considered wellbeing as a process and examined the effects of smoking and alcohol consumption on the wellbeing and attainment of students (Smith, 2019a (Smith, , 2019b . In these studies, established predictors of wellbeing and attainment were statistically controlled. Smith (2019a) examined associations between smoking, well-being and academic attainment. Univariate analyses showed that smoking was associated with lower attainment and greater negative wellbeing (stress, anxiety and depression). When established predictors of well-being were included in the analyses, smoking still had a significant effect on attainment but not negative well-being. Another piece of research, using this approach, then considered smoking and alcohol consumption (Smith, 2019b) . Three studies examined associations between alcohol consumption, smoking, academic attainment and wellbeing of university students. The first study examined associations with the frequency of consuming alcohol, consumers versus nonconsumers, alcohol units per week, and drinking more than the recommended safe level. When established predictors of attainment and wellbeing were included in the analyses, smoking was still associated with academic attainment but not with wellbeing. There were no significant effects of the alcohol frequency or amount variables, and no significant interactions between alcohol group and smoking. Non-consumers of alcohol reported greater work efficiency but higher negative outcomes. Consumption of more alcohol than the recommended safe limit was associated with lower positive well-being, lower course stress, and lower work efficiency. A smaller study examined associations with binge drinking. There was only one significant effect, with those who never engaged in binge drinking reporting greater work efficiency than the infrequent binge drinkers, who in turn reported greater work efficiency than the regular binge drinkers. A third study examined associations between frequency of hangovers, attainment and wellbeing. Again, the only significant effect was on work efficiency, with those who never had a hangover being more efficient than those who sometimes had a hangover who were more efficient than those who regularly had a hangover.
The chronic effects of smoking or consuming alcohol may be difficult to detect in student samples because they have only carried out these behaviours for a relatively short time. The present study involved a survey of a sample of workers who had been smoking and drinking alcohol for a longer time. The outcomes studied here were also different from those used in the student samples. Health outcomes were recorded, and it was predicted that higher consumption of alcohol and smoking would be associated with poorer health. Safety outcomes (accidents, injuries and errors) were also reported, and the literature suggests that alcohol consumption may be a risk factor for reduced safety. Mental health problems (stress, fatigue, anxiety and depression) were also recorded, as were job satisfaction and enjoyment. Correlated attributes of smoking, alcohol consumption and the outcomes were also measured and used as covariates in the multivariate analyses. These covariates covered demographics, job characteristics and personality. The sample were recruited from the staff of a local county council in South Wales and included both white-collar and blue-collar workers. Wadsworth et al. (2004) carried out a survey of a community-based population sample ( N > 7000) in South Wales and found that smoking was associated with anxiety, depression, being female, lower educational qualifications and income, being aged over 25 years and being unemployed. Heavy alcohol consumption was associated with being depressed, experiencing sleeping problems, risk-taking, being male, higher income, not being married, and being under 25 years old. These variables and those related to wellbeing were examined in the present research in a sample from the same geographical region as those studied by Wadsworth et al. (2004) .
Method
This study involved a postal survey of the well-being and health and safety of public sector workers. It was carried out with the approval of the ethics committee, School of Psychology, Cardiff University, and the informed consent of the volunteers.
Participants
The participants were 1392 public sector employees from South Wales, UK (74.3% female; mean age: 43.3 years, range 17-72 years). 15.5% were single, 74.1% married/cohabiting, 2.3% separated, 6.0% divorced and 2.1% widowed. 25.7% were educated to degree level. 76.1% were full-time staff and 23.9% part-time. 13.6% earned < £10K, 37% £10-20K, 27.9% £20-30K and 21.4% > £30K per annum.
Smoking and Alcohol Consumption
39.3% of the sample were smokers (mean number of cigarettes a day = 11.28, range 1-40). The average weekly alcohol consumption was 9.2 units with a range of 0-100. 32.3 % consumed more than the recommended safe level (> 14 units), and 18.4% were non-consumers.
Measures
The survey consisted of sections measuring demographics and personality (Wadsworth et al., 2004) , job characteristics (the HSE Management Standards - Mackay et al., 2004 ) , job satisfaction (Warr, Cook & Wall, 1979) , occupational stress (Smith et al., 2000) , accidents, injuries and cognitive failures (Wadsworth et al., 2003) , illness in the last year and symptoms in the last 14 days (Smith et al., 2000) , risk-taking (Smith, 2016) , fatigue (Ray et al., 1992) , anxiety and depression (Zigmond & Snaith, 1983) . Smoking and units of alcohol consumption per week were also recorded (Smith et al., 2000) . The actual questions are shown in the Appendix.
Statistical analysis
Multivariate ANOVA (MANOVA) analyses examined the associations between smoking, alcohol consumption and the wellbeing and health and safety outcomes while controlling for the established predictors (demographics, personality, and job characteristics). Smoking was entered as a categorical variable. Alcohol consumption was coded as three groups: non-consumers, consumers below the recommended threshold (14 units a week) and those consuming more than the recommended limit.
Results

Smoking:
The MANOVA revealed a significant overall effect of smoking status (Wilks' Lambda = 4.39, p < 0.00, partial eta squared = 0.08). Smokers rated their job as significantly more enjoyable, reported fewer injuries outside of work but had more symptoms (mainly respiratory) in the last 14 days. These effects are shown in Table 1 . The interactions between smoking and level of alcohol consumption were not significant. However, alcohol consumption status had a significant overall effect (Wilks' Lambda = 1.97, p < 0.001, partial eta squared = 0.04) and was significantly associated with a number of specific outcomes. Two different profiles of effect were observed. These are shown in Table 2 . First, there was a linear dose-response relationship between alcohol consumption and risk-taking and cognitive failures. Secondly, those consuming alcohol at a safe level had the lowest scores for physical symptoms, fatigue and depression. Non-consumers had lower scores for these outcomes than those consuming above the recommended safe level. Finally, in terms of job satisfaction, those consuming alcohol below the safe limit had the highest job satisfaction, followed by the non-consumers, and those consuming above the recommended limit had the lowest job satisfaction. 
Discussion
The results showed that after adjusting for correlated attributes of smoking and alcohol consumption, and the established predictors of the health, safety and wellbeing outcomes, relatively few effects of smoking and alcohol were significant. Furthermore, there were no significant interactions between alcohol consumption patterns and smoking.
Smoking was associated with more acute physical symptoms which reflects effects on the respiratory tract. Two positive effects of smoking were observed. The first was that smokers reported more job enjoyment. This may reflect the social aspect of smoking at work, where groups of smokers may have greater social interaction while having a cigarette. Finally, smoking was associated with fewer minor injuries, which could be due to a beneficial effect of smoking on attention (see Wesnes & Parrott, 1992) .
Alcohol consumption was associated with more significant effects and two distinct profiles of effects were observed. The first, seen in the safety and performance efficiency measures (risk-taking and cognitive failures) showed a dose-response, with more alcohol being associated with more negative outcomes. Job satisfaction and physical and mental health measures showed a different profile, with high alcohol consumption revealing the most negative effects but moderate consumption, below the recommended threshold, was associated with better health and wellbeing than the non-consumer groups. This J-shaped curve has been reported before and it has been speculated that the benefits of moderate alcohol consumption reflect anti-inflammatory effects (Cohen et al., 1993) .
A limitation of the current research was that it was cross-sectional which makes attribution of causality difficult. Further longitudinal studies, preferably with appropriate interventions, are now required. Another limitation was that the present study does not inform on the underlying mechanisms linking smoking and alcohol consumption with various outcomes. Future research should use a multi-variate longitudinal approach to help identify underlying mechanisms and assess the benefits of education about alcohol consumption and smoking cessation.
Smoking and alcohol consumption are often associated with the use and misuse of other substances (e.g. recreational drugs - Wadsworth et al., 2004) . Future research should adjust for drug use and also look at the combined effects of co-usage of tobacco, alcohol and illegal drugs.
YOU AND YOUR JOB
We would like to ask you some questions about you and work. (* Total number in Company, not just those of whom you are in charge).
What is your job title
1.6
In this job, how many hours per week do you work on average? 
Have you been subjected to bullying in the workplace in the last 12 months?
No Seldom Now and then About once a week More than once a week 
How tired would you say you felt when you got up this morning? (place a cross on the line which best corresponds to how you felt first thing this morning) e.g.
Not at all tired My colleagues are willing to listen to my work-related problems
When changes are made at work, I am clear how they will work out in practice
Relationships at work are strained □ 1 □ 2 □ 3 □ 4 □ 5
My line manager encourages me at work In the last year have you taken any of the following medicines prescribed by a doctor? 
